Purpose: This study examined the factors contributing to health disparities in cardiovascular disease (CVD) and high blood pressure (HBP) among adults in three rural underserved communities in southeast Georgia. Socioeconomic status as well as geographic location plays a significant role in one's quality of health outcomes.
. Some studies apply a variety of health measures to delineate the relatively worse health status in African-American men and women compared with that of Caucasians for a number of chronic diseases such as high blood pressure, CVD, and diabetes (Adler & Rehkopf, 2008; Dressler, Oths, & Gravelee, 2005; Farmer & Ferraro, 2005; Keita et al., 2014; Kressin et al., 2010) .
Evidence of contributing factors related to health disparities such as socioeconomic status and geographical location are well documented (Adler & Rehkopf, 2008; Farmer & Ferraro, 2005; Fowler-Brown et al, 2006; Kressin et al., 2010; Thorpe, Brandon, & LaVeist, 2008 ) .
There is evidence that suggests that health inequities affect individual and community economic development (Karlamangla et al., 2010; Keita et al., 2014; Morenoff et al., 2007; Mujahid et al, 2008) . Geographically, minorities, particularly, African Americans in the rural South have been found to frequently perceive persistent racial barriers to medical care, fueling mistrust and dissatisfaction with care (Fowler-Brown et al., 2007) . However, obtaining usable estimates for health services and access measures among rural residents is a challenge. Many studies use nationally representative datasets that are limited by the number of rural respondents. per 100,000. Death rates were 17 percent for white males, 14.4 percent for white females, 51.6 percent for black males and 38.6 percent for black females. The estimated direct and indirect costs of HBP in 2009 were $51 billion (American Heart Association, 2013) . Heart disease is the first leading cause of death for men and women in the United States. CVD accounts for more than one-third (33.6 percent) of all U.S. deaths. In 2010, the total costs of CVD in the U.S. were estimated to be $444 billion (CDC, 2014) .
In the State of Georgia, CVD is the leading cause of death; accounting for one-third of all deaths at 21,042 (Georgia: Burden of chronic diseases, 2008). Georgia's CVD death rate was 9% higher than the national rate in 2007; and was 1.4 times higher for men than women and 1.3 times higher for African Americans than Caucasians in the same reported year. The cost of CVD in Georgia in 2007 was also estimated at $11.2 billion, which included direct health care costs and lost productivity from morbidity and mortality (Georgia Department of Community Health, 2009 with cultural barriers tend to decrease minority trust in the healthcare system (Downey, 2013; Moulton, 2009; Rooks et al., 2008) .
Study Aims and Research Questions
The objective of this study was to explore the incidence of health disparities in rural underserved counties in southern Georgia with respect to CVD and HBP. Additionally, the study investigated the factors contributing to disparities in these diseases among adult men and women residents in the rural undeserved communities. Additionally, all three counties are designated by the HRSA as medically underserved areas.
Such designation is determined at http://muafind.hrsa.gov/index.aspx by clicking on the relevant state and county.
State of Georgia data explains that death from CVD may be related to a number of risk factors such as lack of regular exercise, poor diet, HBP, high cholesterol, and diabetes (Georgia Department of Community Health, 2009) . Therefore, initially the study focused on three diseases that are associated with the leading cause of deaths in the state of Georgia; CVD, hypertension or HBP, and hypercholesterolemia or high cholesterol.
Instrument Description and Statistical Methods
The household survey used for data collection was designed as a stratified multistage sample. Questions were based on a modification of the 2006 Georgia Stroke and Heart Attack Awareness Survey (Clarkson, 2008) . The survey reported in this research was conducted by an interviewer on a telephone using a systematic random sampling approach. Participants were at least 18 years of age. A total of 600 respondents participated in the three county survey.
However, only 400 fully completed responses were used in this study.
The survey respondents were asked if they were ever told by a doctor that they had a particular disease, which required an answer of yes or no. Variables were created for the disease diagnosis (yes = 1 and no = 0), separately for all three diseases; CVD, HBP, and high cholesterol diagnoses. The survey questionnaire also contained standard questions about the respondent's income, availability of health insurance, marital status, age, race, gender, education level, and county of residence. These questions comprise the independent variables. Binary variables were created for those variables that required "yes" and "no" answers.
To validate those variables included in the study, separate cross tabulations for each dependent variable with each of the selected independent variables were implemented by using the Chi-square test. The likelihood ratio was used to determine significance of the relationships between the dependent and independent variables. Those independent variables that had the strongest relationships with the dependent variable, according to the Chi-square test, were chosen and used in a logistic multivariate-regression model. For example, access to health insurance was not significant with any of the dependent variables and was excluded in the statistical model.
However, Wang, Shi, Nie, and Zhu (2013) showed that low socioeconomic status was associated with lesser access to care and lesser utilization of healthcare, even among those with health insurance. Also, Opara et al. (2013) studied 30,852 adults and found that respondents with HBP were more likely to have less than 12 years education, be unemployed, or have low income.
Respondents that reported that they had been diagnosed by a physician with HBP and CVD also reported that they had been diagnosed with high cholesterol. Current knowledge of the where residence in either one was 1 and 0 in County C (with slightly more than 50,000 residents). Of the 400 (n=400) reported in the study, 240 were from Counties A and B, and 160 from County C.
Logistic Model Description
The logistic model was utilized to parameterize and estimate separate equations for CVD diagnosis and high blood pressure diagnosis. Consistent with previous studies (Wang et. al, 2013; Opara et al., 2013) , the standard logistic regression model was used to estimate coefficients to explain the two chronic diseases. Results were computed using the Statistical 
Assuming logistic disturbances, the density function was of the form:
The inverse function of the logistic model was easy to obtain (if we let Prob = P) as:
Consistent with literature reviewed on previous studies, as already discussed, included in the explanatory variables were social and economic data of respondents such as age, race, gender, level of education, household income, marriage status, and high cholesterol.
Additionally, residence in Counties A and B were included separately to delineate the two rural and underserved communities as compared to the peri-urban County C. Therefore, the probability of diagnosing HBP and CVD by the model was explained as follows: ln [P/1-P] = β 0 + β 1 Age + β 2 Race + β 3 Gender + β 4 Education + β 5 Household Income + β 6 High Cholesterol + Table 1 shows sample characteristics of the respondents. Four hundred respondents were included in the study; 124 males and 276 females with a mean age of 50 years. About 39% of the respondents had HBP, 35% had high cholesterol, and 9% had CVD. About 67% of the respondents were married, 26% were African American, 37% of the households were earning $45,000 or more, about 90% had completed high school, 22% had graduated from college, and 31% were males and 69% were females. individuals diagnosed with high cholesterol were positively associated with being diagnosed with HBP. The result was statistically significant with a relatively large odds-ratio (OR = 4.924). This positive and significant association of high cholesterol with HBP was also observed in the separate results for men and women. Higher education was negatively but not significantly related to HBP for the combined results for men and women. However, there were important differences in the results obtained separately for educated women as compared to educated men. Women with higher education had a negative and significant association with being diagnosed with HBP. However, for men, there was a positive relationship between higher education and HBP, although the result was not significant.
Results

Descriptive Data
The results also showed that there were differential effects of having HBP among African American males and females relative to Caucasians. Being an African American male was positively and significantly associated with being diagnosed with HBP, with large odds ratio (OR = 4.496). Odds ratios were reported with 95% CI. This finding was neither significant for African American females nor for the combined results for men and women. Findings also revealed older males were significantly more likely to be diagnosed with HBP (OR = 1.079) but not older women. Invariably, men and women living in the rural underserved community B were significantly more likely to have HBP (OR = 2.52), although the results also showed that being a male resident in Counties A and B significantly increased the likelihood of being diagnosed with HBP. Higher income was negatively related to HBP in all the results, although it was not significant in all cases. Regression results for CVD were also reported for the combination of men and women (table 5) , and separately for men (table 6) and women (table 7) . The combined results show that diagnosis of high cholesterol was positively and significantly related to the diagnosis of CVD.
High cholesterol was also positively and significantly related to diagnosis of CVD among men (OR = 17.527) but not significantly among women. Additionally, older age positively and significantly explained CVD in the combined results for men and women and also separately for the results for men and women. The results also showed that married males were significantly less likely to have CVD; although that result was not significant for the combination of men and women. Additionally, men and women living in rural county B were significantly more likely to have CVD (OR = 3.095). In general, there was a positive and significant likelihood for males in rural Counties A and B of being diagnosed with CVD with high odd-ratios of 12.568 and 13.397, respectively. 
Discussion
In response to the two research questions motivating the research study, first, it was discovered that there was significant health disparity in HBP between adult African American males and their Caucasian counterparts in the rural underserved counties, but not among adult women regardless of race. Nevertheless, the results did not reveal any significant health disparity in CVD among African Americans and Caucasians. This finding is consistent with previous studies that showed that African Americans have a higher prevalence of diabetes, high cholesterol and HBP (Moulton, 2009 , Moreno, 2013 , Opara et al., 2013 , Holland, Carthron, Duren-Winfield, & Lawrence, 2014 LeFevre, 2014) . Moreover, the American Heart Association (2013) reported that one in three African American adults -compared to the national average of one in four American adults -has HBP. The racial disparity in HBP is also captured by the Behavioral Risk Factor Surveillance System (BRFSS), conducted by the Center for Disease Control and Prevention (CDC). Using the prevalence data and data analysis tools at http://www.cdc.gov/brfss/data_tools.htm nationally there is a higher percentage of blacks (42%) who reported that they have been told they have HBP than whites (32.5%). It is important, therefore, that healthcare providers in the rural underserved communities bring awareness and encourage behavior modification and treatment of HBP among adult African American males.
Improving access to health care is an important factor in enhancing overall health. Second, the study revealed that older males were significantly more likely to have HBP while both older males and women were significantly likely to have CVD. Also, generally having higher levels of education significantly reduced the likely incidence of HBP among women but not among men in the rural underserved communities. This was similar to the results by Opara et al. (2013) ; except in the latter African Americans of both sexes with lower education 
Study Limitations
First, the ethnic and other racial compositions (Native Americans, Asian Pacific and Hispanic) of the three counties were very few that they were excluded from the study. Second, there were many incomplete or missing survey responses about access to health insurance that contributed to its exclusion following the likelihood ratio test. The survey was administered by telephone and that means the data were self-reported and subject to recall biases. Third, the survey did not collect data on access to a personal doctor or health care provider and whether or not cost was a consideration in gaining access to health care.
Conclusions and Clinical Implications
The results from this study provide important information that adds to the current knowledge in understanding disparities in the incidence of HBP and CVD among adult residents in the rural underserved communities in southern Georgia that are similar to studies undertaken in more urban settings. The results provide health care practitioners (including nurses) and policy makers with critical information to design culturally appropriate health promotion and education policies for rural and medically underserved counties similar to those on which this research was based. The findings add to the existing body of knowledge in encouraging healthy behaviors to improve health outcomes for all populations, particularly, those in rural underserved communities. disparities among people in rural and medically underserved communities, access to health care providers, including nurses and physicians, become so compelling. Health disparities can be reduced if appropriate resources such as funding and health care personnel are committed to improve the quality of health access for all people irrespective of socioeconomic status and geographic location. The findings reinforce the important role of nurses and other health care providers to educate individuals, particularly, African Americans at risk for high blood pressure and heart disease about dietary and lifestyle modification for healthier outcomes. For at risk populations, uncontrolled high blood pressure cannot be taken lightly. It can lead to stroke, renal failure, heart disease, and other comorbidities.
